Pituitary adenylate cyclase activating polypeptide (PACAP) potently enhances tyrosine hydroxylase (TH) expression in adrenal chromaffin cells.
In primary cultured bovine adrenal chromaffin cells (BACC), pituitary adenylate cyclase activating polypeptide 1-38 (PACAP) produced a dose related increase in tyrosine hydroxylase (TH) Vmax when measured 48 hours after the beginning of the treatment; a significant increase was observed with 0.5 nM and the maximal induction of close to 2.5-fold was found with 0.1 microM PACAP. The potency of PACAP was nearly 3 orders of magnitude greater than forskolin and VIP in inducing TH activity. These effects were preceded by an increase in TH mRNA levels, that started 2 hours after treatment and peaked 12 hours later. The presence of the phosphodiesterase inhibitor HL 725 further increased the stimulation of TH activity by PACAP, indicating that this activation was mediated via a cascade of events initiated by cAMP. Nicotine (1 microM) failed to increase TH activity significantly, however, when added in association with PACAP, a statistically significant increase of TH was elicited with peptide concentrations 5 times lower (0.1 nM) than the threshold dose of the peptide. The stimulation of nicotinic receptors facilitates the TH induction elicited by PACAP.